Analysis of the 3(')-hydroxyl group in Drosophila siRNA function.
Members of the RNA-dependent RNA polymerase (RdRP) gene family have been shown to be essential for dsRNA-mediated gene silencing based on genetic screens in a variety of organisms, including Caenorhabditis elegans, Arabidopsis, Neurospora, and Dictyostelium. A hallmark of this process is the formation of small 21- to 25-bp dsRNAs, termed siRNAs for small interfering RNAs, which are derived from the dsRNA that initiates gene silencing. We have developed methods to demonstrate that these siRNAs produced in Drosophila embryo extract can be uniformly incorporated into dsRNA in a template-specific manner that is subsequently degraded by RNase III-related enzyme activity to create a second generation of siRNAs. SiRNA function in dsRNA synthesis and mRNA degradation depends upon the integrity of the 3'-hydroxyl of the siRNA, consistent with the interpretation that siRNAs serve as primers for RdRP activity in the formation of dsRNA. This process of siRNA incorporation into dsRNA followed by degradation and the formation of new siRNAs has been termed "degradative PCR" and the proposed mechanism is consistent with the genetic and biochemical data derived from studies in C. elegans, Arabidopsis, Drosophila, and Dictyostelium. The methods used to study the function of both natural and synthetic siRNAs in RNA interference in Drosophila embryo extracts are detailed. The importance of the 3'-hydroxyl group for siRNA function and its incorporation into dsRNA is emphasized and the results support a model that places RNA-dependent RNA polymerase as a key mediator in the RNA interference mechanism in Drosophila.